Thermal plasma-based processes are the effective technique for the production of nanoparticle of elements, their inorganic compounds and composites. The binary W (80 mass %) -Cu and ternary W (95 mass %) -Ni-Fe systems have been produced as nanoparticles by chemical condensation from gas in thermal plasma jet at atmospheric pressure. Powdered mixtures of metal oxides WO 3 -CuO and WO 3 -NiO -Fe 2 O 3 are injected into hydrogen-nitrogen thermal plasma generated in DC arc plasma torch. Formation of nanoparticles occurs under auto quenching of high temperature flow in the reactor with confined plasma jet 1 .
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Thermodynamic calculations of multicomponent and multiphase systems W-Cu-O-H-N and W-Ni-Fe-O-H-N are carried out to determine the temperatures of condensation of metals and their equilibrium yield in dependence of temperature and hydrogen content in the mixture of initial components.
The nanoparticles produced are characterized by TEM, HR-TEM, SEM, ESD, XRD and BET techniques. It is found that the final products are metal composite nanosized powders and they consists of nanoparticles with size in the range of 10 -100 nm. XRD analysis shows that the complete conversion of initial tungsten trioxide to metal is provided in plasma reactor and no tungsten oxides are determined in the final nanopowders. The shape of W nanoparticle is sphere, but faceted crystals exist too. From this it follows that tungsten nanoparticles growth occurs in accordance with vapor-liquidsolid as well as vapor-solid macromechanisms. The average particle size decreases if initial oxides concentration in gas reduces. The results of HR-TEM shows that there is a layer of metals (Cu or Ni-Fe) on the surface of tungsten nanoparticles.
The results of experiments show that the one-stage plasma process may be developed for the production of W-based composite nanopowders involving tungsten nanoparticles with metal nanocoating. Conventional feedstock may be used as raw material and no special precursors are required. Such nanopowders are of considerable interest for the production of advanced nanocrystalline enhanced performance tungsten heavy alloys.
